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A B S T R A C T
The research aims to examine the perceptions of relative novice users of self-service 
checkouts (SSCOs) and if these perceptions change before, during and following use. 
Employing a diary approach with 31 respondents relatively unfamiliar with SSCOs, the 
research will document their experiences with this technology across stationary, 
hardware and grocery stores in two Scottish cities (Glasgow and Dundee). Findings 
suggest that the majority of respondents were motivated to use the technology 
because of time saving and convenience. However, the actual experience of using 
SSCOs was not always considered quicker when compared to staffed checkouts 
because of technical issues, lack of staff assistance and the impersonal, sometimes 
stressful and controlled nature of the cramped SSCO environment. Following post-use 
reflections, the majority of respondents’ opinions did not change from their initial 
perceptions and indicated that they would prefer not to use the technology in the 
future. Based on the findings, this study makes some practical suggestions centring on 
the design and usability of SSCOs, which may go some way to reducing customer 
dissatisfaction and frustration with the technology, especially from the perspective of 
new users of the technology. 
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Introduction 
The use of self-service technologies (SSTs) has 
been increasingly incorporated into the retail 
environment (Arnfield, 2014; Yang, Liu & Ding, 2012; 
Jamal, 2004; Burke, 2002; Merrilees & Miller, 2001) in 
recent years, with “many leading European retailers… 
heavily investing in self-scanning technology as part 
of their growth strategy” (Retail Technology, 2010, 
p. 1). SSTs are defined as technological interfaces, 
which assist the customer in the service process 
without the direct engagement of staff (Oyedele 
& Simpson, 2007; Meuter et al., 2000) and are 
considered mutually beneficial to the customer and 
the retailer. Concerning customers, SSTs provide 
convenience, autonomy, and may save time spent 
queuing (Collier & Kimes, 2013; Turner & Borch, 
pages: 36-50
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2012; Lee et al., 2010; Dabholkar, Bobbitt & Lee, 2003; 
Meuter et al., 2000). For retailers, the technologies 
contribute to reducing labour costs and improving 
productivity (Kleemann, Voß & Rieder, 2008; Anitsal 
& Schumann, 2007).  The use of these technologies 
changes the nature of the consumer-staff relationship 
to a consumer-technology relationship (Hilton et al., 
2013), which, although creating a more autonomous 
experience, encourages a working consumer as 
a consequence (Anitsal & Schumann, 2007; Voss 
& Rieder, 2005).
It is within the context of an increased use of SSTs 
in general, and the SSCOs in particular, that this 
research will investigate its debated use and usefulness 
to consumers and retailers alike through an 
examination of consumer perceptions and 
experiences across multi-channel retailers. We focus 
specifically on the novice user and their perceptions 
prior, during and following interactions with self-
service technology; focusing on these users allows us 
to derive insights into the perceptions of the 
technology without these perspectives being 
influenced by past usage experience, both positive 
and negative. Given that SSTs have found acceptance 
with customers in the UK, following more than 15 
years of increased implementation in retail, it will be 
informative to assess to which extent relatively novice 
users perceive its use, especially in terms of its 
perceived usability for new markets. The user group 
consisted of German individuals, who used an SST 
while being on an academic scholarship visit to the 
UK. According to the German EHI Retail Institute 
(2017), the number of self-service tills in German 
retail in 2017 was 3,200, which is low compared to the 
British retail figure, which was already over 15,000 by 
the end of 2011 (Retail Banking Research, 2011). 
Given that SSTs are not as prevalent in German retail 
channels as it is in the UK, the perceptions of this user 
group provided a unique opportunity to gauge user 
perceptions on already implemented (and user 
accepted) technology. Addressing an identified gap in 
the literature around the perspectives of novice users 
towards SSCOs,  this research will inform solutions to 
consider in the design and usability of the technology 
for users to appeal to future markets of SSTs. The 
structure of the paper follows an established format, 
with an evaluation of the literature following this 
introductory section, where the evaluation will focus 
on customer interaction with SSCOs, perceived 
control and emotion. The methodology is then 
discussed, focusing on the justification for the 
approach, followed by results and discussion. The 
research concludes with a brief overview, underlining 
the significance of the study and makes 
recommendations for further research.
1. Literature review
In recent years, a wide range of studies has 
investigated various aspects of the use of SSTs 
(Tab. 1). These research themes include the 
motivations for their use, the potential barriers to the 
successful integration of SSTs into a retail setting and 
the issue of theft and how SSCOs could encourage 
criminal activity. Research has also been conducted 
on the impact of a user’s skill and experience levels, 
customers’ preference for contact with personnel in 
relation to SSTs and the need for human–human 
interaction. The increased integration of SSTs into the 
retail environment has arguably created a distance 
between the customer and retailer (Wynne, 2016), 
Research theme Academic research
The motivation for the use of SSTs
Anon, 2016; Anon, 2014; Lee et al., 2010; Dabholkar, Bobbitt 
& Lee, 2003; Meuter et al., 2000
Potential barriers to the integration of SSTs including theft 
Åkesson, Edvardsson & Tronvoll, 2014; Knapton, 2016; 
Wynne, 2016
User skills and experience levels
Jayasimha & Nargundkar, 2006
Consumer preference for human interaction
Wang, Harris & Patterson, 2013; Reinders, Dabholkar  
& Frambach, 2008; Collier & Kimes, 2013; Simon & Usunier, 
2007
Control of the consumer
Lee & Lyu, 2016; Reinders, Dabholkar & Frambach, 2008; 
Oyedele & Simpson, 2007; Nysveen, Pederson  
& Thorbjornsen, 2005; Hoffman, Novak & Schlosser, 2003; 
Venkatesh, 2000
Tab. 1.  Themes emerging from the literature on self-service technologies (SSTs)
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and raised issues in the literature around consumer 
control. The research, however, in each of these areas 
is not exhaustive, with only a few studies specifically 
examining customer interactions with an SST and 
SSCOs (Steenkamp & Maydeu-Olivares, 2015; Lee et 
al., 2010; Dean, 2008; Dabholkar, Bobbitt & Lee, 2003; 
Meuter et al., 2000), which suggests further work 
could be done in this area.
The Technology Acceptance Model (TAM) 
(Davis, 1989) is one of the most widely recognised 
frameworks to model user intentions towards the use 
of technology. It has informed the more recent model 
of Unified Theory of Acceptance and Use of 
Technology (UTAUT) (for a comprehensive overview 
see Venkatesh, Thong & Xu, 2016). TAM’s core 
components (Davis, 1989) suggest that perceived 
usefulness and perceived ease of use directly impact 
on the intention to use a technology (Davis 
& Wiedenbeck, 2001), which in turn determines 
usage behaviour of this technology; furthermore, 
social and cognitive instrumental processes also 
mediate user acceptance (Venkatesh & Davis, 2000). 
Interestingly, increased experience with a system 
induced individuals to continue to judge a system’s 
usefulness based on potential status benefits resulting 
from its use, and to rely less on social information in 
forming perceived usefulness and intention, pointing 
to a differentiated effect of social influence depending 
on system usage. Ease of use is also of importance for 
developing trust relationships with technology, and 
more so than general and organisational trust of users 
(Ejdys, 2018; Ejdys & Halicka, 2018).
1.1. Consumer satisfaction with SSCOs
The use of an SSCO is not confined to one retail 
sector, although they have proved popular among 
those retailers where saving time and convenience are 
important factors to the customer experience. 
Typically, consumers using self-service benefit from 
less queuing time, and can expedite their transaction 
in a quick, convenient and autonomous manner 
(Jones, 2016; Jammi, 2014; Collier & Kimes, 2013; 
Lee et al., 2010; Muller, 2008). 
However, are customers satisfied with their 
experience of SSCOs? According to Engel et al., 
(1995, p. 481) customer satisfaction is associated with 
“the outcomes of the subjective evaluation that the 
chosen alternative (the store) meets or exceeds 
expectations.” If a customer is satisfied with the 
‘usability’ experience and/or has the perception that 
their expectation has been exceeded, then the 
customer’s willingness to increase the frequency of 
their visits to the store and as a result their purchases 
(McNamara & Kirakowski, 2008; Venetis & Ghauri, 
2000; De Ruyter & Bloemer, 1999) should also 
increase. The reverse is also true: dissatisfied 
customers are likely to decrease the frequency of 
visits and spending in the store. The question of the 
role SSCOs play in a consumer’s satisfaction and 
repeat patronage of a store (Hogarth et al., 2004; 
Bloemer and De Ruyter, 1998; Mittal and Lassar, 
1998) is not, however, easily answered, as there are 
several variables associated with consumer 
satisfaction (Tab. 2). These variables include, and are 
by no means an exhaustive list, the product range, 
consumer service, the specific role of the employee, 
price and promotion, store atmospherics and 
location. 
Customer judgement of satisfaction is argued to 
centre on the quality of their experience with the 
product and/or service (Beerli et al., 2004; Andreassen 
& Lindestad, 1998; Liu, Yang & Liu, 2017; Oliver, 
1997; Oliver, 1993) and the perceived value they 
receive (Andreassen & Lindestad, 1998). The gap 
Research theme Academic research
Product range Yavas & Babakus, 2009; Miranda, Konya & Havrila, 2005
Customer service
Butcher et al., 2001; Heskett et al., 1997; Javalgi & Moberg, 
1997
The role of the employee
Collier & Kimes, 2013; Lee et al., 2010; Wong, 2004; Swan, 
Bowers & Richardson, 1999
Price and promotion
Miranda, Konya & Havrila, 2005; Uusitalo, 2001; Urbany, 
Dickson & Sawyer, 2000
Store atmospherics and location Yavas & Babakus, 2009; Miranda, Konya & Havrila, 2005
Tab. 2. Themes emerging from the literature on customer satisfaction
Volume 11 • Issue 1 • 2019
39
Engineering Management in Production and Services
between what was expected, what was delivered, and 
the interplay between the expected, experienced and 
perceived function (Andreassen & Lindestad, 1998; 
Grossman, 1998; Anderson et al., 1994) can be argued 
to be an important determinant when examining 
customer engagement with SSCOs. 
1.2. Consumer dissatisfaction  
with SSCOs
Vouk, Guszak and Sisek (2011), Meuter et al., 
(2000) found that customers were generally 
dissatisfied with the technology, specifically the 
handling of price discrepancies, the purchasing of 
alcohol, barcodes which were not easily scanned and 
a customer’s ability to collect ‘change’ or returned 
money (Dillon, 2010). These factors, which influence 
levels of satisfaction and dissatisfaction taken in the 
context of whether users of SSCOs see themselves as 
co-creators (Hilton et al., 2013; Ballantyne, Williams 
& Aitken, 2011) or working customers (Anitsal 
& Schumann, 2007; Voss & Rieder, 2005), impact on 
customer perceptions and the emotional investment 
with the interaction. It is this issue of dissatisfaction 
and its relationship with the user’s emotional state, in 
particular the issues of control (Lee & Lyu, 2016; 
Oyedele & Simpson, 2007; Nysveen, Pederson 
& Thorbjornsen, 2005; Wong, 2004) and frustration 
(Bessière et al., 2006; Lazar et al., 2006), which will be 
investigated further in this research. 
1.3. Perceived control
A consumer’s use of an SSCO can also be argued 
to be founded on the need to be in control (Lee 
& Lyu, 2016; Oyedele & Simpson, 2007; Hoffman, 
Novak &  Schlosser, 2003), which “enhances consumer 
evaluations of this process and also directly impacts 
intentions to use the option” (Dabholkar, 1996, p. 36). 
However, when these feelings of control are disrupted 
by, say, staff intervention (Hilton et al., 2013; 
Dabholkar & Bagozzi, 2002), consumer frustration 
may emerge. The emotional state of frustration occurs 
when an individual has their route to goal achievement 
blocked (Bessière et al., 2006). Relating control and 
emotion to an individual’s use of SSCOs, the goal 
achievement would be a quick, convenient and 
autonomous transaction (Lee et al., 2010; Dabholkar, 
Bobbitt & Lee, 2003; Fitzsimmons, 2003; Meuter et 
al., 2000). The blocks to this achievement would be 
internal (e.g., lack of knowledge and/or ability) and/
or external (e.g., the physical environment and/or 
other individuals, for example, staff required to assist 
in the transaction process) (Bessière et al., 2006).  If 
a consumer feels frustrated, requiring assistance and/
or approval to continue the process (Jones, 2015) 
rather than being in control of the process, future 
customer intentions may be to avoid using the 
technology altogether (Bessière et al., 2006; Lazar et 
al., 2006). It has been shown that self-efficacy 
(Bessière et al., 2006), i.e., the belief in one’s own 
capability to achieve a goal or outcome (Locke 
& Latham, 1990), influences levels of frustration and, 
in turn, the commitment to the interaction (Bandura, 
1986). In the case of SSCOs, if a customer is unable to 
achieve his/her goal with the used technology, 
customers may become more frustrated and 
dissatisfied with SSCOs and be less committed to 
using the technology (and perhaps the retailers who 
have them), consistent with a lack of perceived 
usefulness and ease of use of the technology (TAM). 
2. Methodology
2.1. Current Study
The current study addressed two research 
questions: 1) what are the perceptions of relative 
novice users of SSCOs and 2) do these perceptions 
change before, during and following the use? Both 
questions were explored prior to a larger empirical 
study comparing familiar and unfamiliar users of 
SSCOs (not reported here). Because of their lack of 
familiarity with SSTs in general and SSCOs in 
particular, it was anticipated that the research group 
used in this study, i.e., unfamiliar with the use of 
SSCOs, would be able to provide a detailed account of 
their customer journey through unbiased eyes, 
a perspective that would be less likely from an 
experienced user due to their prior knowledge and 
pre-conceptions. Given that SSTs have been around 
for several years in the UK, with the refinement of the 
technology and, thus, improvement of usability 
aspects, it was a unique opportunity to assess how 
users relatively unfamiliar with the technology were 
interacting with it. It is acknowledged that this 
approach could be considered to have the limitation 
related to the focus on a specific cohort of consumers, 
thus affecting generalisability. However, the research 
intended to examine this particular cohort of 
consumers given their ability to provide a unique 
perspective, so it was not deemed a limitation. In 
addition, while the sample size was arguably small, 
the richness of data generated from this diary 
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approach painted a comprehensive picture of the 
consumer experience. From a practical point of view, 
the findings would be of relevance for companies 
exploring the use of SST in future markets. The 
theoretical contribution of the work surrounds the 
exploration of whether perceptions of SSTs change 
with their usage. Depending on the nature of the 
respondent’s experience, the findings reveal the 
extent to which user perceptions compare with the 
other findings that suggest usefulness perceptions 
may be affected by experience with a technological 
system (Venkatesh & Davis, 2000). Addressing these 
questions will consolidate the existing literature and 
take research forward in the area of user perceptions 
and usage of SSTs. 
This research used a qualitative diary method 
approach with 31 German respondents (23 females 
and eight males, aged between 20 and 42, with 
a median age of 20.5) who had limited experience 
with SSCOs  and were visiting Scotland as part of 
their academic studies. 
The majority of respondents reported having had 
very occasionally or never used SSCOs in their home 
country; those few who had used SSTs did so in 
electronic stores, grocery stores, petrol stations and 
furniture/hardware stores. A lack of engagement with 
SSCOs did not, however, mean that respondents did 
not understand what SSCOs were; all respondents 
were able to define the technology using key phrases 
such as “scanning and purchasing products by 
yourself ” and “without the support of staff.” A typical 
response was “self-scan checkouts (SSCOs) means 
that the whole purchasing process will be done 
without the help of a staff member.” Respondents’ 
understanding of the concept provided evidence that 
SSCOs were not an alien concept to the cohort and 
that they knew of their existence and function 
although they were less or not familiar with the use of 
the technology. The responses also underlined the 
understandable nature of the diary questions, which 
were also piloted to ensure clarity of their phrasing. 
The respondents were asked to document their 
experiences with SSCOs across multichannel retailers, 
which included a stationery retailer, a grocery retailer 
and a hardware retailer operating in Glasgow and 
Dundee. The diary approach allowed the capture of 
customer perceptions and experiences of SSCOs 
prior to the use, during the use and following the use 
in real time (Laurenceau & Bolger, 2005), “in their 
natural, spontaneous context” (Bolger, Davis 
& Rafaeli, 2003, p. 580), thus reducing the limitations 
of retrospection (Bolger, Davis & Rafaeli, 2003). An 
often-cited limitation of this approach was the burden 
put on the participant, however, in line with good 
practice (Bolger, Davis & Rafaeli, 2003); the diary was 
designed to be short and took only several minutes to 
complete at each stage of the customer journey using 
SSCOs at various retail locations. The responses were 
analysed using content analysis so that the research 
could gain a broad description of the respondent 
experiences and, subsequently, some understanding 
of identified phenomena (Elo & Kyngäs, 2008; 
Pirzada, 2016). This approach allowed for the 
interpreting of meaning and relationships (Denzin 
& Lincoln, 2011) within and between the stages of 
SSCO engagement. Coding was vital in assigning 
meaning to the statements, with open coding used to 
unlock the data and their importance for existing 
theory (Strauss & Corbin, 2008).
3. Results and Discussion 
To address the aims of this research, the 
qualitative responses were grouped around three 
main themes: respondent perceptions of SSCOs prior 
to the use; respondent experiences during the use; 
and, after having used the technology, respondent 
post-use reflections including perceptions of the 
future use and suggestions on how to improve the 
design, usability and experience of SSCOs. 
Throughout the analysis, representative quotes from 
respondents were used to illustrate themes that 
emerged from the diary reporting. 
3.1. Customer perceptions prior to using 
SSCOs (in-store experience)
The majority of respondents thought the usage of 
SSCOs in general, but particularly for grocery retail, 
would have a negative effect on the in-store experience 
of customers, specifically the organisation’s ability to 
build relationships with customers, leaving them, in 
some cases, feeling isolated (Tab. 3). A minority of 
respondents added that this feeling could be 
particularly acute among older customers, which 
they expected to feel confused and isolated if they 
used SSCOs due to the potential effects of the digital 
divide, an emotional theme that is consistently 
revealed in this research and will be revisited later in 
the discussion. 
A minority (four) of respondents thought that 
SSCOs could have a positive impact on the shopping 
experience of families, allowing children to be more 
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involved in the shopping process. In their opinion, 
the use of the technology was easier if more than one 
person was involved and that the technology appealed 
to younger people. This observation was supported 
by Dean (2008). An interesting addition to comments 
relating to the involvement of children was that 
SSCOs could have a particularly beneficial impact on 
parents with smaller children, as it was noted by some 
respondents that SSCOs “have no sweeties” next to 
the check-out area. 
A minority (four) of respondents referred to the 
financial savings for the organisations as a benefit of 
SSCOs. This particular finding is consistent with the 
notion that SSCOs create the working customer 
(Anitsal & Schumann, 2007; Voss & Rieder, 2005), 
replacing the customer–employee relationship with 
a customer–technology one (Hilton et al., 2013) 
which reduces organisational labour costs (Kleemann, 
Voß, & Rieder, 2008; Anitsal & Schumann, 2007).
One respondent stated that SSCOs gave 
customers the impression that the organisation 
trusted them to complete the purchasing transaction 
themselves, providing them with a choice to use 
staffed or non-staffed checkouts and overall quicker 
experience in a more modern retail environment. 
This was a particularly interesting observation, and 
the respondent thought that rather than creating 
a working customer (Anitsal & Schumann, 2007; 
Voss & Rieder, 2005), the organisations were, in fact, 
empowering customers, trusting them to complete 
their transaction without the need for staff. However, 
as we will observe later in the research, respondents 
noted that staff were very much required to complete 
many of the transactions. 
Another respondent argued that SSCOs would 
not play either a positive or negative role in the 
customer experience of an organisation, with 
customers simply accepting the technology as part of 
Theme Representative quote
Negative impact — the lack of 
relationship-building leading to isolated 
users
“the company isn’t able to interact with the people, there’s no possibility to build 
up any social contacts or personal loyalty to the customer” 
“there is nearly no human/personal aspect in the customer experience with the 
organisation, this might lead to negative experiences for the customer if he feels 
alone in the customer journey”
Positive impact — allow child  
engagement in the shopping process
“for children it’s an attraction, to be more involved in shopping”
Positive impact — financial savings for 
the organisation
“the benefits are for the organisation, it creates unemployment replacing workers, 
mostly mothers working part-time, with machines”
Positive impact — trusting the user
“[it] makes the customer feel like they are processing shopping quicker, have extra 
abilities and trust given towards them”
Tab. 3. Respondent perceptions prior to using SSCOs (in-store experience)
the retail experience. This respondent argued that 
SSCOs simply provided an alternative to customers 
for when it was needed, for example, when a customer 
had a limited amount of time in which to shop, when 
the customer was presented with long queues at 
staffed checkouts and/or when the customer had 
a small number of products to purchase, findings 
which are supported by the literature (Turner 
& Borch, 2012; Lee et al., 2010; Dabholkar, Bobbitt 
& Lee, 2003; Meuter et al., 2000).
3.2. Customer perceptions prior to using 
SSCOs (motivation)
The respondents were asked to document their 
motivations for using SSCOs based on their in-store 
observations but before engaging with the technology. 
The analysis of the respondents’ diaries revealed two 
predominant themes, namely, 1) time saving because 
of shorter queues and 2) convenience when the 
customer had a small number of low involvement 
items. These themes are consistent with the findings 
by other researchers (Turner & Borch, 2012; Lee et al., 
2010; Dabholkar, Bobbitt & Lee, 2003; Fitzsimmons, 
2003) and, as observed earlier, they provide some 
insight into why customers would use the technology 
as an alternative to staffed checkouts to be used when 
customers deemed it appropriate. 
Respondents were asked to document situations 
in which they would and would not feel like using 
SSCOs. It should be re-emphasised that respondents 
had been familiar with the concept of self-service but 
had not used the technology regularly. The comments 
clearly indicated that respondents could imagine 
scenarios for usage of SSCO, which were based on 
potential exposure to it. 
The majority of respondents indicated that 
certain criteria were necessary for using or not using 
the technology (Tab. 4). The criteria included a low 
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number of products; products small in size and light 
in weight; complex products, i.e. where the barcodes 
were not clearly displayed; long queues at staffed 
checkouts; convenience products which were familiar 
and of low involvement (i.e. products which did not 
require much thought, those purchased almost every 
day); limited space around the checkout area and, 
interestingly, the emotional state of the purchaser.
The reasons respondents provided for use and 
non-use of SSCOs centred on the nature of the 
product(s) and appeared reasonable from an 
operational point of view. It makes sense that having 
a large number of items would encourage respondents 
to use a staffed checkout given the anticipated level of 
assistance required and space available. It is also 
conceivable that respondents would not choose to use 
an SSCO for products which were not convenience 
products, or require high “involvement”, as they 
might require a staff member to assist or perhaps 
remove the security tag from some products, an issue 
identified in the literature (Vouk, Guszak & Sisek, 
2011; Dillon, 2010; Meuter et al., 2000). It was 
interesting, however, that respondents cited 
complexity of a product as a reason for not using 
SSCOs; by complex the respondents meant products 
without a visible barcode. The last two themes could 
perhaps have been grouped into one theme, relating 
to specific product features; however, they were kept 
separate as the aspect of familiarity distinguished 
between the two, with complex products still being 
familiar products, i.e. purchased regularly.
Another interesting observation was the fact that 
some respondents would not use SSCOs for large and 
difficult to handle products; arguably, the same level 
of effort is required to lift a bulky item onto the 
Theme Representative quote
Having a low number of products
“I wouldn’t buy a lot of products or high involvement products at self-service 
because I want to get some advice for the product and want to get everything 
checked”
Small-sized products, light in weight
“it’s just easier and quicker to pack a few products which are light and easy to 
handle” 
Low complexity products
“I prefer to use staffed checkouts if I have fruit or something, products without 
barcodes because I don’t know how to handle them”
Long queues at staffed checkouts “I wouldn’t use self-service if there is a staffed check out without a very big queue”
Convenience products purchased every 
day
“convenience products, low involvement, which I’ve had experience with”
Sufficient space surrounding the 
checkout area
“there isn’t space at self-service checkouts [SSCOs], you are close to other 
customers and if the barcodes don’t scan or you don’t know where the barcodes 
are you are taking a lot of time”
The emotional state of the consumer
“I would use self-service if I’m sad and I don’t want to speak to anyone” 
“If I felt lazy or tired I would use self-scan”
Tab. 4. Circumstances under which respondents feel they would use or not use SSCOs
conveyor belt of a staffed checkout, as it is to put it 
through a SSCO. Therefore, the interpretation from 
the respondents’ diaries is that the respondents 
thought larger, bulkier items were perhaps more 
difficult to scan, i.e. finding the barcode and 
positioning the product to enable it to be scanned. 
The interpretation is also supported by the literature, 
with the scanning of barcodes identified as a potential 
barrier and a cause of consumer dissatisfaction and 
frustration (Vouk, Guszak & Sisek, 2011; Dillon 2010; 
Meuter et al., 2000). Not being able to find barcodes 
could lead to a customer waiting for assistance at 
SSCOs, which would make some respondents feel 
“controlled”, an emotional state, which, in their words, 
turned to stress, but not aggression, which was 
identified in the literature (Knapton, 2016).
We can further observe from the diaries that 
many respondents thought that SSCOs were 
impersonal, encouraging antisocial behaviour due to 
the limited interaction with people. Respondents 
thought the area created an environment where 
people of mixed experience and skills with the 
technology stood close to each other leading to a state 
of irritation and stress, heightened by situations 
where the transaction was not smooth. As one 
respondent put it, “it makes shopping very unpersonal 
[sic] and unsocial because you could do your 
purchases without talking, watching or interacting 
with somebody” and “the space is limited, you feel 
rushed, there is usually a queue, and people push past 
you making you stressed”. 
Many respondents thought the SSCO 
environment encouraged ‘crowding’ (Dabholkar 
& Bagozzi, 2002), and had the drawback of creating 
negative emotions due to space stress, compounded 
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by failures in the process and the lack of staff 
relationships. It seems reasonable to suggest that staff 
training, i.e. when to be present but not a threat or 
stressor at SSCOs, seems to be a critical issue. 
Consumers appear to value the social interaction 
with others as part of the service encounter, which is 
consistent with the literature (Jammi, 2014; Simon 
& Usunier, 2007) and informs the discussion of 
perspectives towards SSCOs prior to their use. 
3.3. Respondent perceptions of SSCOs 
during their use
Following the logging of respondent perceptions, 
motivations and evaluation of the role of SSCOs on 
the retail experience, they were prompted to 
document their actual use of the technology. 
Respondents were asked to document their 
transactional journey with SSCOs, outlining the 
process from start to finish which included, although 
not exclusively, the following stages: approaching the 
SSCO, scanning products, placing products into bags, 
making a payment, receiving the receipt and change/
money back and exiting the SSCO area. Throughout 
this process, respondents were asked to identify issues 
with the current process and how these were resolved. 
Unsurprisingly, the majority of respondents 
followed on-screen instructions at the SSCO and 
found the process relatively easy to follow. A typical 
walk-through from respondents was the following: 
placed the products on the left- or right-hand side of 
the SSCO, scanned products, placed products in bags 
provided on the right- or left- hand side of the 
checkout, chose the method of payment, made the 
payment, collected the receipt, change and bags and 
exited the checkout area. One respondent placed the 
products on the wrong side (the bagging side) of the 
SSCO and could not understand why they were 
unable to proceed with their transaction. However, 
following some prompting from a friend 
accompanying the respondent, they placed the 
products on the correct side of the checkout. This 
particular respondent also documented that they had 
difficulties scanning fruit, which required further 
assistance from the same friend; they stated, “fruit 
had no barcodes, so I don’t know how to handle 
them”. In both cases, the respondent acknowledged 
that they had not followed the on-screen instructions. 
In terms of respondent experiences with SSCOs, 
identifying any problems around the design and 
usability, which affected their dissatisfaction and 
frustration, the research revealed that all but one of 
the respondents encountered problems, which were 
either technical or process-related (Tab. 5). The 
majority identified technical problems, followed by 
process problems, predominantly around the 
purchasing of alcohol or by simply being unable to 
proceed with the scanning of products. Typically, in 
these instances, respondents received a message 
indicating the need for a member of staff to intervene 
and enter a code to allow the respondent to proceed 
with their transaction. The specific scanning problems 
identified by respondents were: scanning products 
with no barcode; scanning products on special offer 
or reduced price; having some products that were 
expected to have a barcode but did not have one and 
vice versa. These issues were compounded by the 
necessity to have a staff member’s assistance and the 
time taken for issues to be resolved typically because 
“there was (usually) only one member of staff and she 
was solving other issues.” 
A minority of respondents identified problems 
with the process of the SSCO transaction, centring 
around three key issues. The first issue surrounded 
the placing of products prior to and following 
scanning on either side of the scanner. Those 
respondents argued that placing the products, 
particularly in the bagging area of the checkout 
frequently led to a verbal message “unexpected item 
in the bagging area” which required a staff member’s 
assistance to allow the process to continue. The 
second issue — the lack of space on either side of the 
SSCO and between checkouts — raised by 
respondents was directly related to the first and raised 
throughout this research. Respondents felt that there 
was a limited amount of space to place the basket, 
which also interfered with individuals at the adjacent 
checkout who were putting products into bags in the 
bagging area. The third and final issue raised by 
respondents was related to the payment stage of the 
transaction process. Some respondents indicated that 
making payments with Scottish banknotes posed 
a problem, with the SSCOs repeatedly refusing to 
accept the note. 
These observations made by participants are 
consistent with those made by other researchers, 
namely, the possibility that SSCOs could actually 
prolong the transaction instead of enabling a fast and 
convenient service, which SSCOs are supposed to 
deliver (Turner & Borch, 2012; Dabholkar, Bobbitt 
& Lee, 2003; Dabholkar & Bagozzi, 2002; Meuter 
et al., 2000). Issues surrounding barcodes and age-
restricted purchases, such as alcohol, which require 
the intervention of a staff member, impact negatively 
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upon the nature of the transaction (Anon, 2014; 
Oyedele & Simpson, 2007; Dabholkar, Bobbitt 
& Lee, 2003; Fitzsimmons, 2003; Dabholkar 
& Bagozzi, 2002; Meuter et al., 2000). The role of the 
staff is an important theme. Firstly, it is important to 
note the assistance they provide in case of a problem, 
i.e. entering a code to allow the user to proceed with 
the transaction, which ultimately gives the control 
over the transaction to the member of staff rather 
than the consumer. Secondly, the limited number of 
staff members at the bank of SSCOs delays the 
response time to transactional problems. These 
identified issues have the potential to give rise to 
negative feelings and emotions, such frustration, 
stress, the sense of isolation and/or being controlled 
(Anon, 2016; Oyedele & Simpson, 2007; Bessière et 
al., 2006, Lazar et al., 2006; Nysveen, Pederson 
& Thorbjornsen, 2005; Hoffman, Novak & Schlosser, 
2003; Venkatesh, 2000) and could impact on user 
perceptions and the future use of SSCOs. 
The findings point to the use of several measures 
commensurate to the identified issues. These could 
include, among others, staff training to ensure 
positive interactions with customers, more staff to 
assist customers, a more generous layout of SSCOs 
and surrounding spaces to avoid problems arising 
from placing products in the wrong area in and 
around the SSCOs. These suggestions, however, may 
not be consistent with store policies, where resources 
may be limited and, therefore, an appropriate balance 
between necessary, desirable and feasible changes has 
to be found. Such suggestions are discussed later in 
the research and considered as part of further 
research.
3.4. Resolving identified issues
When the research investigated how respondents 
resolved the identified technical and processual 
issues, opinions were evenly divided between the 
respondents resolving the issue themselves and 
having a staff member resolve the issue on their behalf 
(Tab. 6). Those respondents who dealt with the issue 
themselves did so by either waiting or persevering 
until the problem was resolved. The situations where 
those respondents resolved the issue themselves 
involved making the payment and/or attempting to 
process barcodes; a typical response was “I kept 
trying as there was a lack of assistance and, eventually, 
I got there.” With regard to those respondents who 
waited for a member staff to assist, they also had 
issues making the payment and/or attempting to 
process barcodes. The majority of respondents who 
had a staff member provide assistance in the 
transaction would have preferred to resolve the issue 
themselves and remained in control, an issue 
consistent with that found by others (Oyedele 
& Simpson, 2007; Nysveen, Pederson &  Thorbjornsen, 
2005; Hoffman, Novak & Schlosser, 2003) and which 
also links to a theme emerging from this research 
regarding respondents feeling controlled either 
positively or negatively by the technology. However, 
those respondents felt they had no choice but to 
receive staff assistance, as they were unable to 
continue without the intervention from a member of 
staff (indicated by a red light above the SSCO). The 
extent, to which these negative experiences influenced 
overall respondent reflections of their use, and the 
Theme Representative quote
Technical problems (Barcodes)
“I struggled with a baguette from the bakery section. I thought I had to manually 
put the item in but it, in fact, had a barcode printed on it which I found confusing  
as which bakery items should be scanned and which should be put in manually”
Technical problems (staff member 
intervention)
“It was frustrating to realise that if you buy alcohol at the self-scan you have to wait 
for a staff member. He has to check your ID to check how old you are. After the 
check of the staff member you can go on” and “the scanner didn’t realise that the 
scanned items were placed on the desk, so the interaction always stopped, and  
a staff member was needed”
Processual problems (placement of 
products)
“I usually kept all my items in my hands [not placing them in the bagging area] and 
was wondering why I couldn’t continue” and “when I was scanning my products I 
laid my umbrella down in the bagging area and wasn’t able to continue until  
a member of staff came and typed in a code”
Processual problems (lack of space at 
the checkout)
“I wanted to scan many products but there is too little space for all the products,  
so I decided to go to the staffed checkout”
Processual problems (payment)
“the machine wouldn’t accept the Scottish notes; I kept trying until someone came 
to help”
Tab. 5. Themes that emerged from the use of SSCOs
Volume 11 • Issue 1 • 2019
45
Engineering Management in Production and Services
future use of SSCOs will be described in subsequent 
sections.
3.5. Respondent perceptions of SSCOs 
following the use
Respondents were asked to document how their 
experience using SSCOs made them feel, addressing 
the emotional dimension of the customer–technology 
experience (Hilton et al.  2013). This provided further 
insight into experienced frustration, control and, in 
some cases, stress as well as the positive and negative 
emotional motivators behind the use of SSCOs 
(Tab. 7). The majority of respondents felt stressed and 
nervous prior to the use and, to a degree, during the 
use of SSCOs. A minority of respondents felt 
frustrated as they thought the process would be easier 
and/or quicker than a staffed checkout. The issue of 
frustration has been revealed in previous research 
(Bessière et al., 2006; Lazar et al., 2006; Bandura, 
1986) and is linked to the issue of control, which was 
also raised by a minority of respondents. Control is 
observed as a key emotion and motivator in using 
SSTs (Oyedele & Simpson, 2007; Nysveen, Pederson 
& Thorbjornsen, 2005; Hoffman, Novak & Schlosser, 
2003; Venkatesh, 2000). The majority of respondents 
felt controlled having to wait for assistance and/or 
service, and, to a degree, isolated by the process. 
These themes have been observed throughout this 
research and the literature (Oyedele & Simpson, 
2007; Nysveen, Pederson & Thorbjornsen, 2005; 
Hoffman, Novak & Schlosser, 2003; Venkatesh, 2000) 
and will be an area for future empirical research. In 
Theme Representative quote
Resolved by the user (waited) “for the problem to resolve itself”
Resolved by the user (persevered) “I just kept trying until it eventually worked”
Resolved by a member of staff (no 
choice)
“without them [the staff member] it is difficult to complete the process” and “I 
scanned an item and couldn’t continue. A staff member erased the item but didn’t 
tell me what went wrong. I felt like it could happen again at any time”
Tab. 6. Themes that emerged during the use of SSCOs (resolving problems)
the interests of completeness, it should also be noted 
that a minority of respondents felt indifferent about 
the process, and indicated they felt “nothing.” 
A further respondent stated that they felt excited by 
the process, as it was a new experience for them.
3.6. Future use of SSCOs by respondents 
The majority of respondents indicated that 
following the repeated use of SSCOs during their 
time in Scotland, their opinions had not changed, and 
those respondents felt the interaction with the 
technology was in line with their expectations. In the 
future, they would prefer not to use SSCOs again. 
Reasons for any future use are related to being in 
a hurry, long queues at staffed checkouts or in the 
case of one respondent, feeling sad (Tab. 8), which 
was again indicated by the same respondent when 
asked about possible circumstances for the use of 
SSCOs. Sadness as a reason for the use and the future 
use is an interesting finding and gives further insight 
into the rationale for the preference of the technology, 
which is related to the desire to be left alone, arguably 
wanting to be in control of the parameters of their 
personal engagement. Sadness as a feeling is related 
to emotion and the control debate when an individual 
does not wish to interact with anyone and may choose 
to use an SSCO. This, perhaps, eludes to one of the 
negative aspects of SSTs, the lack of human 
interaction, unless, of course, it is the sense of control 
perceived because of staff intervention. 
A minority of respondents felt that their opinions 
had changed and that they now looked favourably 
Theme Representative quote
Stressed
“using self-service makes me feel stressed. It’s complicated and it’s very annoying 
to wait for services”
Nervous 
“I felt stressed and nervous before using self-scan and a little bit lost and stressed 
when I used it”
Frustrated
”I felt frustrated as the process was slow, frustrating and probably slower than 
queuing at a staffed checkout”
Controlled “I felt controlled relying on staff and having staff always around”
Tab. 7. Themes in relation to a customers’ emotional state following the use of SSCOs
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towards SSCOs and would use the technology again, 
citing being in control, able to scan at one’s own pace 
as the main reason for future use. These findings 
reinforced the previous commentary given in the 
research and the commentary given in the literature, 
namely, that respondents used SSCOs for convenience 
and to save time (Turner & Borch, 2012; Lee et al., 
2010; Dabholkar, Bobbitt & Lee, 2003; Fitzsimmons, 
2003; Meuter et al., 2000). Of the minority of 
respondents whose opinions had changed following 
repeated use of SSCOs, many reiterated the claim that 
the technology was not as quick and convenient as 
they first thought it would be. 
3.7. Respondent recommendations 
regarding the design and usability
To address the issues concerning dissatisfaction 
and frustration with SSCOs respondents were asked 
to suggest improvements. There were three main 
themes to emerge from the responses (Tab. 9) and 
some one-off suggestions. The first theme to emerge 
and which is linked to a common theme to arise from 
the research overall, was that the majority of 
respondents indicated the need for more staff to be 
employed in and around the SSCO area. The second 
theme raised by several respondents was the need for 
more space (a minority suggested raising the tables 
Theme Representative quote
Has not changed — Would only use 
again in the case of rushing or long 
queues at staffed checkouts
“my opinion hasn’t changed. I would only use self-scan in the future if I’m in a hurry 
and the queue is too long”
Has not changed — Would only use it 
again if they were sad
“sad and I don’t want to speak to anyone”
Has changed — SSCOs were not as 
quick as they first thought
“it’s meant to be quicker but [having used SSCOs] I think it’s slower than staffed 
check-outs”
Has changed — SSCOs were less 
complicated and quicker than first 
thought
“firstly, I thought it’s too complicated, but usually it’s quite simple and I like to 
speed the purchase up”
Has changed — SSCOs allowed more 
control
“I like the self-service and will use it in the future. I find it very comfortable  
and I like to have the option, handle the speed of scanning/buying on my own”
Tab. 8. Themes that emerged in relation to the future use of SSCOs
on either side of the terminal) for allowing customers 
to pack their products into bags and store their 
personal items. The third theme raised by several 
respondents, as a means of reducing more customer 
frustrations was to ensure SSCOs worked every time. 
Some respondents added suggestions regarding the 
improvement of the infrastructure, such as weighing 
and the onscreen communication, employing more 
staff that were trained to use phrases such as “now it 
will work” and/or “okay, it is working now.”
Other one-off comments provided by respondents 
included the need for barcodes on all sides of the 
product; a better scanner, which recognised more 
products, which links to the third theme that emerged 
from the responses. One respondent suggested having 
the dispensing of coins and cash closer together. 
Clearer instructions at eye level on the scanning 
process was mentioned by one respondent with 
a Q&A poster, which outlines typical SSCO problems 
and suggested solutions mentioned, by another 
respondent. One respondent suggested a money-off 
coupon being dispensed if the customer encountered 
a problem with the SSCO as a means of addressing 
customer frustrations. Surprisingly, given the 
common theme to emerge from this research, only 
two respondents felt there was a need for more user 
autonomy, one indicated it would be useful to allow 
Theme Representative quote
More staff to be employed in and 
around the SSCO area
“there should be more members of staff who can help the customer, so that the 
progress stays quickly”
The need for more space
“it would be helpful to have an area where I can store my bag or umbrella so that 
there are no unexpected items in the bagging area”
Ensure SSCOs worked every time
“if everything works, there will be no frustrations anymore, but if the machine 
doesn’t work without failures then the customer will be getting angrier and more 
frustrated”
Tab. 9. Themes that emerged regarding recommendations for SSCOs
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users to delete items wrongly entered without having 
to ask for assistance and another respondent 
requested a button to be installed in the checkout area 
to ring for help which gives customers more autonomy 
over minor scanning and transactional issues.
As we can observe from the respondent suggested 
recommendations, with the exception of the need to 
expand the checkout area and to increase the number 
of employees to assist customers using SSCOs, the 
other recommendation reflects the themes to emerge 
from the research regarding technical and processual 
issues with the technology (Dillon, 2010; Meuter et 
al., 2000). Respondents understood that self-service 
by its very definition requires to be quick and 
convenient; their recommendations of having more 
staff to expedite the transaction would assist with 
this, however, integrating more staff may also have 
the negative effect of further controlling customers 
and, perhaps, slowing down the process even more. 
Therefore, the recommendation regarding ensuring 
that SSCOs worked every time, although difficult, 
some may say improbable to achieve, is perhaps 
a better option to aspire to, in conjunction with 
investigating the use of space around the checkout 
area to reduce negative emotions experienced by 
customers, those feelings of irritation, frustration 
and, ultimately, dissatisfaction.
Conclusion
This study examined consumer perceptions and 
experiences with SSCOs, consolidating research in 
the area of consumer interaction and experiences 
with SSTs in general and SSCOs in particular. The 
study also took research forward with regards to 
attempting to understand the emotional relationship 
customers have with the technology and suggested 
potential solutions to reduce customer dissatisfaction 
and frustration. The research found that the majority 
of respondents were motivated to use SSCOs because 
of time-saving and convenience. The research also 
revealed, however, that some respondents 
acknowledged that SSCOs were not always quicker 
when compared to staffed checkouts, because of 
technical issues, lack of staff assistance and the 
impersonal, sometimes stressful nature of interacting 
with the technology in cramped conditions. 
Although a minority of respondents felt positive 
about SSCOs as a platform to provide consumers 
with a choice, most respondents perceived the 
shopping experience negatively. The majority of 
respondents felt isolated, controlled and frustrated by 
the cumulative effect of time delays caused by 
technical and processual issues within a restrictive 
environment. This negative experience influenced the 
majority of respondents and their decision not to use 
the technology again unless certain situations 
occurred, i.e., situations which centred on 
convenience, namely a small number of items, being 
in a hurry, and/or long queues at staffed checkouts. 
The majority of respondents’ opinions did not change 
from their initial perceptions and indicated that they 
would prefer not to use the technology in the future.
The findings gave rise to particular areas for 
future research. In the first instance, a future study 
may investigate customer preference for using staffed 
checkouts for bulky items. Although this research 
made the logical assumption that respondent 
rationale was related to the product being more 
difficult to scan, i.e. finding the barcode and 
positioning the product in front of the scanner, 
further research is required to understand the 
underlying reasons for these responses. Secondly, 
future research should explore the impact of staff 
(physical or virtual) on the user experience of SSCO 
technology to ascertain whether providing more 
verbal cues and explanation to users would prove 
beneficial and whether there is a need for better 
training of staff or the incorporation of further 
automation or digitisation in the process. Thirdly, 
future research should also further investigate 
respondents’ emotional engagement with the 
technology, examining the motivation for the use and 
the feelings of isolation, anxiety, frustration and being 
controlled while using SSCOs utilising visual and 
physiological techniques. This future research will be 
able to conceptualise and empirically test customer 
perceptions and experiences, ultimately informing 
research into better customer engagement with 
SSCOs.
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